Equilibrium analysis of allosteric interactions shows zero-order effects.
The binding of effector to an allosteric protein exhibits a non-Michaelis-Menten behavior, resulting in either ultrasensitive or subsensitive response. In the present work, a modular approach has been developed to determine the response curve for allosteric systems at higher concentration of allosteric enzyme than that of effector (zero-order sensitivity, as observed in enzyme cascades) by equilibrium analysis. The analysis shows that, in an allosteric system, the zero-order effect can make the response ultrasensitive or subsensitive with respect to the enzyme concentration. The response is dependent on the number of binding sites, cooperativity, and the total effector concentration. The framework was further applied to a well studied allosteric protein, the Escherichia coli aspartate transcarbamoylase. The predictions are found to be consistent with the reported experimental data.